Source of material (C4Hi2N 2 )(H30)[Al3Fi2] was hydrothermally prepared from a water solution of piperazine (pipz), titanium isopropoxide (TiPT), AIF3 and hydrofluoric acid. 1.35 g TiPT was hydrolyzed in 6.79 g water and hydrous titanium oxide was obtained. Then aqueous hydrofluoric acid (40%) 3.21 g was added under stirring to dissolve the hydrous titanium oxide. Finally, 0.50 g piperazine and 0.36 g AIF3 were added. The composition of the initial solution was the following: TiPT:AlF3:HF:H20:pipz = 1:1:13.4:100:1. Then, this solution was put into an autoclave and kept at 458 K. Needle shaped crystals of (C4Hi2N2)(H 3 0) [Al3Fi2] were formed in about 13 days.
Experimental details
In order to get enough diffraction intensity a long crytal was used for data collection. All the hydrogen atoms connected to the carbon atoms were refined with the riding model. Those hydrogen atoms connected to nitrogen and oxygen atoms (H1C,H1D,H2C, H2D, Hl, H2 and H3) could be located from the difference Fourier map, but could not be refined. The positions of those hydrogen atoms were taken from the difference Fourier map and refined by only one cycle.
Discussion
The structure of (C4Hi2N2) " chains, resembling those in tungsten bronzes. The hydrogen atoms attached to oxygen and nitrogen form strong hydrogen bridges with terminal fluorine atoms of AlFe octahedra. Thus, a three-dimensional network of complex chain slabs and strong hydrogen bonded cations is obtained. 
